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I n t r o d u c t i o n
Though t h e problem o f t h e s o l a r i r o n abundance has been s o l v e d owing t o r e 1 i abl e measurements of FeI g f -v a l u e s , i t seems t h a t t h e s i t u a t i o n i s s t i l l open t o improvements w i t h b a s i n q abundance s t u d i e s on t h e i o n s F e I I which a r e a b o u t t e n t i m e s more numerous t h a n t h e n e u t r a l s i n t h e p h o t o s p h e r e . U n f o r t u n a t e l y , r e 1 i a b l e meas u r e m e n t s o f F e I I g f -v a l u e s a r e s c a r c e (Ref . / l / t o / 5 / ) and each d e a l s with a few l i n e s s o t h a t comparisons a r e n o t a lways p o s s i b l e . The o n l y comprehensive exp e r i m e n t a l work i s t h a t of WARNER / 6 / i n which t h e r e s u l t s have been shown t o depend w i t h t h e upper e x c i t a t i o n p o t e n t i a l . Because i t i s t h e most complete s e t o f d a t a , t h e s e a r e s t i l l commonly used and SMITH / 7 / has proposed a c o r r e c t i o n -f o r m ul a . O n t h e o t h e r hand, t h e s e m i -e m p i r i c a l c a l c u l a t i o n s of K U R U C Z and PEYTREMANN / 8 / must be used w i t h c a r e f u l n e s s i n abundance s t u d i e s . The work we p r e s e n t h e r e a f t e r was u n d e r t a k e n w i t h a view t o a f u t u r e e x t e n s ive s t u d y of F e I I l i n e s and t o t i e t h e var i o u s d a t a above-mentionned t o g e t h e r by one a c c u r a t e e x p e r i m e n t . Experiments and r e s u l t s
The F e I I 1 i n e s were e x c i t e d i n a w a l l -s t a b i l i z e d a r c o p e r a t e d i n argon w i t h 5% hydrogen f o r t h e d i a g n o s t i c p u r p o s e . A c o n t i n o u s mixing of Fe(C0)5 vapour was f e d i n t o t h e c e n t e r s e c t i o n o f -t h e a r c by bubb l i n g a s t r e a m o f p u r e a r g o n t h r o u g h t h e 1 i q u i d c a r b o n y l a t slow r a t e s ( 5 0 o r 100 3 cm /mn). The F e I I spectrum was p h o t o g r aphed end-on w i t h a . 3 . 4 0 m E b e r t -t y p e s p e c -0 t r o g r a p h and t h e ArI-4300 A and H g l i n e s were p h o t o e l e c t r i c a l l y r e c o r d e d . The lowc u r r e n t carbon a r c -w a s used a s s t a n d a r d r a d i p t i o n . The p h y s i c a l c o n d i t i o n s i n t h e F e I I e m i s s i o n zone have been v a r i e d i n t h e r a n g e s [4-1.71 x1016 e-/cm3 measured from the, H g p r o f i l e and C11250 K -10150 K] d er i v e d from LTE e q u a t i o n s , ArI-4300 A i nt e n s i t y measurement and t h e measured e l e ct r o n d e n s i t y .
The p r o c e d u r e used t o d e r i v e t h e F e I I r e l a t i v e g f -v a l u e s i s c l a s s i c a l and t h e y have been p u t on an a b s o l u t e s c a l e by u s i n g some FeI l i n e s of known g f -v a l u e s and t h e Saha e q u a t i o n . O u r r e s u l t s a r e p r e s e n t e d i n t h e f i n a l t a b l e and compared w i t h t h e o t h e r works (GJi.P r e f e r s t o / 2 / , B. GH. R. / 3 / , W. B. W. / 4 / and KP / 8 / ) . The u n c e rt a i n t y i n o u r r e l a t i v e g f -v a l u e s i s b e t t e r t h a n 25% f o r t h e m a j o r i t y of l i n e s and i t may r e a c h 50% f o r t h e f a i n t e s t l i n e s . We t h i n k t h a t o u r a b s o l u t e s c a l e i s r e l i a b l e t o w i t h i n 2 0.15 dex.
D i s c u s s i o n
Our v a l u e s g e n e r a l l y l i e s l i g h t l y above t h e o t h e r r e c e n t measurements b u t t h e y n e a r l y a l l a g r e e t o w i t h i n t h e m ut u a l u n c e r t a i n t y r a n g e s , e x c e p t f o r t h e lower mu1 t i p l e t s of GH. P who, moreover, have some d o u b t f u l r e s u l t s (3285.42 and 3 2 4 7 . 1 7 ) . As f o r t h e c a l c u l a t i o n s of KJ?, t h e i r s c a l e seems t o v a r y w i t h t h e mu1 t ip l e t ( s e e m u l t . 7 , 8 ) b u t , on an a v e r a g e , i t r o u g h l y , l i e s a t 0 . 2 5 dex below o u r s .
The f i g u r e s h e r e a f t e r show t h a t s y s t e m at i c e r r o r s s t i l l remain i n t h e c o r r e c t e d WARNER g f -v a l u e s : one w i t h t h e upper exc i t a t i o n p o t e n t i a l f o r t h e h i g h e r m u l t ip l e t s and a n o t h e r w i t h t h e wave1 e n g t h ,
0 below 3000 A , which i s h e r e r e p o r t e d f o r t h e f i r s t t i m e .
As soon a s t h e s t a b i l i t y of t h e i r o n c o n c e n t r a t i o n i n t h e a r c o v e r p e r i o d s of h o u r s w i l l be a c h i e v e d , p h o t o e l e c t r i c a l measurements w i l l be e x t e n d e d t o numerous
o t h e r F e I I l i n e s . R e f e r e n c e s /1/ Roder 0 . : 1 9 6 2 , Z . A s t r o p h y s . =,38. / 2 / G r a s d a l e n G . L . , Huber M . , P a r k i n s o n W . H . : 1969, Astrophys . J . u, ,1153. / 3 / Baschek B . , Garz T . , Holweger H . , ~i c h t e r J . / 5 / H u b e r M . : 1 9 7 4 , A s t r o p h y s . J . 1 9 0 , 2 3 7 .
-/ 6 / W a r n e r B. : 1 9 6 7 , M e m . R . A s t r . S o c . 7 0 , -1 6 5 . / 7 / S m i t h P.L. : 1 9 7 6 , Mon. N o t . R . Astr.
S O C . 177, 2 7 5 . /8/ K u r u c z R . L . , P e y t r e m a n n E . : 1 9 7 5 , A -t a b l e o f s e m i -e m p i r i c a l g f -v a l u e s , S m i t h s o n i a n A s t r o p h y s . Obs. S p e c i a l Rep. 362.
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